SECTION 4.0- ALTERNATIVESANALYSIS

4.7  Upland Disposal/Reuse Alter natives
4.7.1 Screening Process

The purpose of the upland disposa Ste screening process is to identify Stes where disposa of dredged
materid would be feasble and be the leest environmentadly damaging to the natura and human
environment. This was accomplished by employing a tiered screening process depicted in Figure 4-7.
The screening follows the guiddines of 40 CFR Part 230, established under Section 404(b)(1) of the
Clean Water Act (CWA) and complies with 310 CMR 16.00 (Site Suitability Regulations) for dredged
materials classified as solid waste by DEP (MDPW, 1990).

Thefirg tier involved the establishment of aZone of Siting Feasibility (ZSF), which determined the generd
area that was to be studied for dite selection. The ZSF was established based upon a reasonable truck
travel distance from Gloucester Harbor. A 50-mile ZSF (Figure 4-13) was established becauseit isthe
maximum distance a truck could trave to and from the dewatering site in a norma 8-hour working day.
Thisincluded thetime for loading and offloading at the dewatering site and disposa Site, respectively. The
upland ZSF includes: most of eastern and southeastern Massachusetts, extending as far west in centrd
M assachusetts as|-495;and most of the New Hampshire coastlineto thenorth. Commercid landfillswithin
these gates were dso investigated.

The universe of upland dtes was compiled from the following sources, including severd previous Sting
studies that have been conducted for dredged materid disposa and disposal/reuse of other materids:

Boston Harbor Navigation Improvement Project

Centrd Artery/Tunnel Project

MWRA Residuas Management Fecility Plan

DEP Active Municipa Solid Wagte Landfills and Active Demoalition Landfillsin Massachusetts
DEP Inactive or Closed Solid Waste Landfills in Massachusetts

Massachusetts Divison of Capitad Asset Management Inventory of State-Owned Properties
Ligs of active landfillsin Connecticut, Maine, New Hampshire and Rhode Idand

Mestings and conversations with locdl, state and federa agencies

Requests for Expressions of Interest in magor newspapers

Requests for Expressons of Interest mailed to every municipdity within the ZSF

[ep BN er BN o> BN o> I o> BN o> BN b I o> B o> B @]

This compilation resulted in a universe of 1,123 steswithin the ZSF. These Stes were then subjected to
afeaghbility screen, where sitesthat were smdler than the minimum size required to accommodate acertain
volume of dredged materid were diminated.
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Figure 4-13. Upland Zone of Siting Feasihility
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SECTION 4.0- ALTERNATIVESANALYSIS

The criteriafor determining the minimum disposa Site Sze was based upon two primary factors:

1) the minimum area required to accommodate 10,000 cy of dredged materid; and, 2) setback distances
for solid waste management facilities as specified in the Massachusetts DEP Solid Waste Management
Regulaions at 310 CMR 19.000. The 10,000 cy minimum volumewas selected becauseit isthethreshold
for triggering environmental review under MEPA and it is a volume that is typica of smdler marina
dredging projects adong the North Shore. A 500-foot buffer distance from the potential disposal areato
adjacent properties was assumed as per DEP regulations. Thisresulted in aminimum disposal areaof 25
acres. Any of the 1,123 sitesless than 25 acresin Szewereeiminated. There were 270 Stesdiminated
based upon this criteria, leaving 853 remaining candidate Sites.

The candidate Steswere screened through aseries of exclusonary criteriathat examined factorsthat would
essentialy prohibit upland disposa based upon state or federd law or regulation. The close proximity to
drinking water supplies, isan example of an exclusonary criteriawhich, would precludestheareafrom use
asadisposd dte. After gpplying thefive exclusonary criteria(discussed in Section4.7.2.1) 837 additiond
stes were diminated, leaving 9 potentid dternativeswithin the 50-mile ZSF. Two additiond Steslocated
just outsde the ZSF were added because one is an active landfill and the other, athough inactive, has
accepted dredged materid inthe recent past. Therefore, 11 potentia dternatives are carried forward for
further andyss

The potentid aternatives were then evauated based upon a set of secondary or discretionary criteria,
condgting of 15 factors that could affect the feasibility and potentia impacts of a disposd ste. These
factors are shown in the upland site data sheets (Figure 4-14) and are described in Section 4.7.2.1.

Each of the potentid dternative stes(Figure4-15) werethen compared, relative to one another, usng the
discretionary criteria. Findly, DEP policies and regulations rel ated to waste disposal were applied to the
set of potentid dternativesto determine the rdative feasibility of each Ste for accepting dredged materid.

4.7.2 Screening Factors

In concluson, after stes were eliminated based upon Sze and capacity in the feashility screen , the
candidate Sites were then screened using a st of exclusonary criteria. The potentia Sites till remaining
after these two initid screening processes were then evauated using a set of discretionary criteria, which
included the feasibility of obtaining gpprovas for these stes based upon existing DEP policies and
regulations regarding waste managemern.
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SECTION 4.0- ALTERNATIVESANALYSIS

UPLAND DISPOSAL SITE SCREENING 1]
. SITE LOCATION _ - !
HARBOR: . SITE NAME:
SITE COORDINATES:

[ PHYSICAL CHARACTERISTICS

THsposad Type(sh:

Potential Capacity {cy x10°):

Present Land Uise:

Adjacent Land Use {U-15):

Physical Ares of Impact (acres) (U-0):

Site Aceeasibility (U-§):

Route Distanee Logistics .
[Including time of transport, road types, rehandling,
and storage] ;

~ Trucking Limiiations;

.-

Duration of Potential, Adverse Long-term Impaciz (U-10);
Duiration Severity Comments

Existing Terrain (U-12):

Topogaphical Comments I
Charncreristics . |
L [Including suitability for diking) !
‘DESIGN CHARACTERISTICS : ]

Ability to Obtain Permit {U-19):
Consistency with Federal Regulations Consistency with State Reguiations

W=

Risk of Containment Facility Failure {U-16):
GQeotechmical Stuability . Foundation Stability Comments

- r——

‘Consistency with Local, Regional, and State Plans (U-18): :
Values ' SHe-specific Uses

Figure4-14: Example of Upland Disposa Site Data Sheet

GLOUCESTER HARBOR DMMP DEIR 4-51
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Estimated 20 yeur Cost (U-20): : -
Construction - Mamtenance . Monitoring

| EXCLUSIONARY USE FACTORS | - ' |

" Critical Hubitat for Federal or State, Rarc and Endangered Species (U-1):

Species [ Designation (S/F) Habitat Usz Seasonality
[Breeding/Resident
Migraton/Habitst]

Historic/ Archeological Sites or Districts {U-2):
Type of Site Signifieance of Features .

Brinking Water Supply — Groundwater {U-3):
| Zone 1l U ; Sale Source Aquifer [

Drinking Water Supply — Sarfacewater (U-d)

More than 0.5 Miles Comments
Upgradient nearest sourge-
Natienal Seashore {U-5.a): : _
_Name Distance Comments - ]

]

Wilderness Area (U-5.b);
Name Distance L'ype Comments

ACEC"s (Areas of Critical Coneern) (U-5.c): ;
Name Dristance Type Comments

Figure 4-14: Example of Upland Disposa Site Data Sheet (continued)
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DISCRETIONARY USE FACTORS

Groundwater — General (U-6):

‘Depth ta Groundwater

e

Cominents

Surface Water - Rivers (U-T.a):

Name Distance

Potential for Water Quality Degradation

Surface Water - Wetlands {U-7.b):

Name Distancq

Potential for Water Duality Degradation

Flood Plainy (UU-13):

Percent Coverage, 100 year

Comments

Agriculiural Use (U-14):

Dercriptinn

Commernts

OdorDust/Noise Receptors (U-1Tk

Name/Description Distance

Comments

[ BIOLOGICAL USE FACTORS _

Present Habitat Tvpes (U-11):
Surrmmary Dyvpe:

Hecovery Potential:

Successional Stage (V-11.a)
Disturbance {degree) {U-11.h):
Plant/Animal Diversity (U-11.c):
Plant/Animal Integrity (U-11.d);
Landscape Position {U-11.e)
Wildlife Function/Use (T1-11.1):

Figure 4-14: Example of Upland Disposa Site Data Sheet (continued)
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SECTION 4.0- ALTERNATIVESANALYSIS

4.7.2.1 Exclusonary Factors

The following exclusonary factorswere gpplied to those Stes 25 acresin Sze or gregte, i.e. the candidate

disposd stes:

U-1. Threatened and Endangered Species- (Critica habitat or resource-use area for federa or state
listed threatened or endangered species or species of specia concern) - The locationsof the Stesidentified
intheinitial screening wereidentified in the Massachusetts Naturd Heritage Atlaswhich utilizesinformation
from the USFWS to map and list these state and federd species.

U-2. Historic/Archeological Sitesor Districts - The teswereevauated for potentia cultura resource
congtraints through consultation with the Massachusetts Historicd  Commission and review of any locd,
State or National designations for the Site.

U-3. Drinking Water Supply - Groundwater - Sites were evauated for proximity to an area with
groundwater with Zone 11 or 111 designation (DEP) and Sole Source Aquifer (SSA) designation (EPA).
Under 310 CMR 22.00, local zoning regulations are required to prohibit certain land uses, including
landfills, from being sted within Zone Il and 111 wellhead protection areas. Under 310 CMR, thereare
alowancefor variancesfrom these drict land use control s depending on avariety of factorsincluding water
supply status (public or private), population served, and frequency of use. Also, there are a range of
setback consderations that could affect the feasibility of gting alandfill. For a macroscde study such as
this upland disposa analys's, these potentid variables were not factored into theandysis, therefore, areas
withaZonell or |11 designation were excluded from Sting a dredged materid disposd facility.

A SSA isan aguifer designated by the United States EPA asthe sole or principa source of drinking water
for agiven aguifer service areaand which isneeded to supply 50% or more of the drinking water from that
areaand for whichthereareno reasonably availabledternative sourcesif that agquifer became contaminated
(United States Environmenta Protection Agency, 2000).

U-4. Drinking Water Supply - Surface Water - Sites were evauated for proximity to public drinking
water supplies, location within one-haf mile upgradient of a surface water supply, potentia pollutant
pathways to awater supply, and potential for water quality degradation.

U-5. Land Designation

U.5.a- National Seashor e - Siteswereevauated for federa designation asaNationa Seashore.
Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of unsuitable
materia in adesgnated National Seashore area.

U.5.b - Wilderness Area- Siteswere evaluated for federal designation as a Wilderness Area
Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of unsuitable
materid in a designated Wilderness Area.
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U.5.c - Area of Critical Environmental Concern (ACEC) - Sites were evaluated for state
designation as an Area of Criticad Environmental Concern (ACEC). ACECsareareascontaining
concentrations of highly significant environmenta resourcesthat have been formaly designated by
the Commonwedlth’s Secretary of Environmenta Affairsfor preservation and enhancement of the
land’ snatura assets(M assachusetts Department of Environmenta Management, 2000) (301CMR
12.00). Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of
unsuitable materid in an ACEC.

4.7.2.2 Discretionary Factors

The following discretionary factors were used to evauate the 11 potential upland disposa Sites that
survived the exclusonary criteria screening process.

U-6. Groundwater - General - Evduation of thetypesof aguifersinthevicinity and depth to groundwater
a the ste.

U-7. Surface Water Quality

U.7.a- Water Bodiesand Rivers - Evauation of thestes setback (distance of thestefrom the

shoreline) from waterbodies and rivers.
U.7.b - Wetlands - Evauation of setback of stes from wetland resource aress.

U-8. Site Accessibility - Description of the most practical route to trangport dredged materid to the
disposd gte, including any potentid logistical problems that might be encountered during use or
construction of the proposed Site. Sites should be directly accessible from aregiond highway, have aral
or navigable waterway nearby, have a loca access route that does not include latera or vertica
obstructions or restrictions, and have aloca access route that does not pass by sensitive receptors.

U-9. Physical Area of Impact - Evauation of the amount of land area in acres that would be directly
affected by disposd activities.

U-10. Duration of Potential, Adver se Impacts - Estimation of recovery time based on the type of
disposal and present site conditions.

U-11. Present Habitat Types

U-11.a - Successional Stage - Evauation of vegetation stage (e.g., forest, grass) and whether
wetlands were present.

U-11.b- Degree of Distur bance - Evauation of thevisud evidence of sitedisturbance, including
physical disruptions such as land clearing or development; and ephemera disturbances such as
noise or temporary land usage.

U-11.c - Diversity of Plant and Animal Species - Evaduation of the type and amount of
vegetative cover to estimate speciesdiversty, highlighting the presence of wetlands on or adjacent
to the site, and congdering influence of topography and soil types.
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U-11.d - Integrity of Plant and Animal Communities- An evauation of the plant and animal
community integrity by consdering the degree of disturbance that the site and the surrounding
landscape conditions, and their potentia impact on the habitat and species of nativefloraand fauna
at the site.

U-11.f - Wildlife Function - Assessment of wildlife value by considering degree of disturbance
and landscape position as well as the presence of breeding, feeding, resting/roosting aress,
presence or connectivity to dispersal areas, presence of food and cover, and other wildlife
attributes.

U-12. Exigting Terrain (suitability for diking) - Determination of ability to congtruct a dike around
disposed sediment in light of exigting terrain.

U-13. Flood Plains - Determination whether dite is within or partidly within a designated floodplain,
consulting National Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRMS).

U-14. Agricultural Use - Determination of prime agricultural soils on or near the Ste.
U-15. Adjacent Land Use - Evauation of adjacent ownership, present and projected land use.

U-16. Risk of Containment Facility Failure - Review of characteristics and engineering requirements
for each Site to assess the potentia stability of materid disposed of at the Ste.

U-17. Odors/ Dust / Noise - Evauation based on proximity of odors, dust and noise generated on-site
to sengtive receptors such asresidentia areas, schools, cemeteries, etc.

U-18. Local, Regional, State Plans - Evauation of congstency with locd, regiona and state long range
plans.

U-19. Ability to Obtain Per mits - Evauation of likelihood of locd, sate, and federd regulatory approva.

U-20. Cost - Estimation of comparative costs for congtruction, maintenance, and monitoring of proposed
gtes.
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Table 4-4: Summary of Exclusionary (E) and Discretionary (D) Screening Factorsfor Upland Disposal/Reuse

SCREENING FACTORS

EVALUATION CRITERIA

GOAL

PRE-SCREENING

Geographic Area 50-mile radius; Beyond MA state | Maximize proximity to dredging activity
boundaries, only commercial
opportunities were considered

Capacity >10,000 c.y Maximize capacity

INITIAL SCREENING (E)

U-1. Rare and Endangered Species
310 CMR 16.00, 19.00

Rare or endangered species habitat

Avoid rare or endangered species
habitat

U-2. Historical/Archaeological Sites
310 CMR 16.00, 19.000

Presence of Local, State, or National
Historic Site

Avoid Local, State, or National Historic
Sites

U-3. Drinking Water
Groundwater
310 CMR 16.00, 19.000, 22.21

Supply -

Proximity to Zone |l and Sole Source
Aquifer

Avoidance of Zone Il and Sole Source
Aquifer

U-4. Drinking Water Supply - Surface
Water
310 CMR 16.00, 19.000, 22.21

Sethack greater than¥2mileup gradient of
water supply

Beyond %2 mile upgradient

U-5. Land Designation
U-5.a- National Seashore

E - 310 CMR 16.00, 19.000
U-5.b - Wilderness Area

E - 310 CMR 16.00, 19.000
U-5.c - Area of Ciritical

National Sea Shore Designation
(Federal)

Wilderness Area Designation (Federal)

Avoid designated sites.
Avoid designated sites.

Avoid designated sites.

D

Environmental Concern(ACEC) ACEC Designation (State)

E - 310 CMR 12.00, 16.00, 19.000

SECOND TIER SCREENING (D)

U-6. Groundwater - General Depth to groundwater Maximize separation distance

U-7. Surface Water

U-7.a - Water Bodies and
Rivers
D

U-7.b - Wetlands
D

Setback from river, water quality
degradation

Setback from wetland, water quality
degradation

Protect river quality

Protect wetland quality

U-8. Site Accessibility
D

Trucking limitations, length, time to
transport, road types, re-handling,
storage

Minimize disruptions
Maximize efficiency
Reduce risks of re-handling

U-9. Physical Area of I mpact
D

Size of area affected

Minimize area adversely affected

U-10. Potential Adverse Long-term
Impacts

Time, severity, recovery period

Minimize impacts
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Table 4-4: Summary of Exclusionary (E) and Discretionary Screening Factors for Upland Disposal/Reuse

(Continued)

SCREENING FACTORS

EVALUATION CRITERIA

GOAL

U-11. Present Habitat Types

D U-1l.a- Successional Stage

D U-11.b- Disturbance (degree)

D U-1l1.c- Plant/Animal
Diversity

D U-11.d- Plant/Animal
Integrity

D U-1l.e- Landscape Position

D U-11.f - Wildlife Function
/Use

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Long-term protection of advanced stage
or climax communities and utility over
pioneers

Long-term protection of undisturbed
sites or sites with least disturbance

Long-term protection of siteswith
greatest diversity.

Long-term protection of siteswith
stable populations of native, non-
invasive and diverse floraand fauna

Assure long-term compatibility with
adjacent environment types and land
use

Long-term protection of sites which
support the greatest number of critical
life functions

U-12. Existing Terrain
D

Existing terrain suitable for diking

Maximizelong-term secure containment

U-13. Flood Plains
D

Avoid impacting flood plain

Retain flood storage capacity

U-14. Agricultural Use
D

Existence of prime agricultural soils/
agricultural use

Avoid impacting resources

U-15. Adjacent Land Use

Ownership, present and projected use

Maximize long-term retention of
greenspace/retain long-term availability

U-16. Facility Failure
D

Geotechnical stability, foundation
stability

M aximize stability/containment of
material

U-17. Odors/ Dust / Noise
D

Proximity to receptors of odors, dust
and noise.

Maximize distance to receptors

U-18. Local, Regional, State Plans
D

Consistency with applicable plans

Avoid conflict with long range plans

U-19. Ability to Obtain Permit
D

Likelihood of obtaining local, state, and
federal approvals

High probability of obtaining necessary
approvals

U-20. Cost
D

Estimated 20-year cost of construction,
maintenance, monitoring

Minimize long-term costs.
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4.7.3 Screening Results

Using the methodology and criteria described above, the initid screening narrowed the universe of Stes.
Thisinitid screening of the Massachusetts sites was conducted using the following reference sources:

Massachusetts Geologica Information Systems (MassGIS),

United States Geologic Survey Topographic Maps,

Massachusetts Nationd Heritage Atlas,

Massachusetts Historic Commission maps,

Bureau of Waste Site Cleanup Sites Transition and Reportable Releases Lids,
Information gathered in previous reports and databases, and

Information obtained about Stes within the municipd limits of the harbors at meetings with
town officids

DO OO OO

Over 1,000 steswithin Massachusetts had exclusonary condraints, causing them to be diminated. Table
4-5 summarizesthe results of theinitid screening.

Theremaining 11 Stes ether did not have exclusonary condraints or were active commercid landfills or
contaminated sediment treatment facilities and therefore could potentidly be used as a disposdl Ste for
dredged material.

Because the 50-mile ZSF extended into portions of New Hampshire, active commercid landfillswithin this
statewereconddered. Thereareno activecommercid landfillsin New Hampshire within the ZSF, however
the Waste Management Turnkey facility in Rochester, NH has expressed interest in accepting UDM from
Gloucester Harbor for use as grading/shaping materid. This facility is about 80 miles from Gloucester. It
has three landfills; two are closed and the third is in the process of being capped. The fourth will be
constructed to take material until 2002. The rate of disposal at the 3¢ and 4" is 750,000 - 900,000
tons/year. UDM may be suitable asinterna dope cover. Under New Hampshire regulations, out-of-state
materid that has been rgected for disposa within the state of orgin cannot be accepted at the facility.
Additiond testing would be needed on the UDM to determine its acceptability for landfill disposdl.

Waste Management aso operates the Crossroads facility in Norridgewak, ME. Thislandfill islicensesto
accept dredged materid, but it is about 190 miles from Gloucester Harbor.
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Table 4-5: DMMP Upland Disposal Site Exclusionary Screening Summary

Site Sources:| Active Planning| Inactive UR Total
Landfills | BHNIP [CA/T | DCAM | Depts. |Landfillsf RMFP [Parcel| Sites
s
Candidate Sites 37 12 6 380 3 368 312 5 1,123
Sites Failing Exclusionary
Criteria:
Capacity/Status 25 4 0 11 0 162(2) 67 1 270(2)
Rare and Endangered Species 0 0 0 37 0 23 21 0 81(1)
Zone Il Aquifer 1 2 1 19 0 30 71 0 124
Sole Source Aquifer 2 0 1 4 0 17 15 0 39
Surface Water Source 0 0 0 2 0 9 5 0 16
National/Historical Monument 2(1 0 0 11 1 62 (1) 68 0 144 (2)
Nationa Seashore 0 0 0 0 0 0 0 0 0
Wilderness Area 1 1(1) 1 280 11 37(Y 59 2 382(3)
ACEC 0 2 0 31 0 15 14 2 64
21E Site 30 2 3 4 0@ 16 (1) 13 0 41 (3)
Screened by Agency Action 2 1 1 0 0 56 16 0 76
Sites Eliminated 35 101 6 378 2(1 362(4) 309 5 1107 (7)
Potential Alternatives:
in Massachusetts® 2 2 0 2 1 6 3 0 16
outside Gloucester ZSF -7
outside ZSF but considered +2
within Gloucester ZSF 11

Notes:

1 Sitesin parentheses failed the exclusionary screening, but were not eliminated because of their potential as disposal sites.

2. Some sites failed more than one criterion.

3. A sitewould fail due to capacity/statusif: siteis smaller than 25 acres, site has capacity less than 10,000 cu yd, siteistoo
narrow to accommodate landfill construction, site has been developed (e.g. residences, industrial park, highway), landfill is
closed and capped, landfill only accepts MSW, or siteis no longer part of database that included it in thislist.

4, Within the overlapping ZSFs of MA North Shore and South Shore Harbors.

Site Sour ces:

Active Landfills - Active MSW Landfills and Active Demolition Landfillsin Massachusetts (DEP, April 1998), Connecticut Active
Landfill Sites (CT DEP, February 1998), Rhode Island Licensed Solid Waste Landfills (RI DEM March 1996). Landfills
Operating - 1997 (NH DES, November, 1997), and Maine: Operating Landfills (Maine DEP).

BHNIP - Boston Harbor, Massachusetts: Navigation Improvement Project and Berth Dredging Project (April 1994).

CAIT - Central Artery/Tunnel Project: Results of Upland Disposal Site Screening Study (November 1990).

DCAM - Massachusetts Division of Capital Assets Management (formerly Division of Capital Planning Operations) Sites.

Planning Depts. - Suggested during meetings with members of Salem Planning Office (December 8, 1998) and Gloucester Planning
Office (December 15, 1998).

Inactive Landfills - Inactive or Closed Solid Waste Landfillsin Massachusetts (DEP, April 1998).

RMFP - MWRA Residua Management Facilities Plan (MWRA, 1986 and Black and Veatch, 1987).

UR Parcels - Massachusetts Highway Department Uneconomic Remainder Parcels.
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4.7.4 Potential Alternatives

The 11 potentia upland Stes in Table 4-6 have been identified based on the initial screening. Detailed
information about each of these Sites can be found on data sheets in Appendix C. The detailed screening
of these Sitesis presented below.

4.7.4.1 Detalled Screening of Potentid Upland Disposal Sites

Map andyses, filereviews, and Ste vistswere used to acquire more detailed information for each potentia
upland disposd ste identified during theinitid screening. Detailed information about each of these Steswas
recorded on the data sheets (see example, Figure 4-14 located in Appendix C. DMMP team members
and representatives of locd, sate, and federa governments met and reviewed this information to review
potential dternatives. Discretionary factorswerediscussed to determine the benefitsand congtraints of using
each Site.

The dtes that survived the detailed screening are “Proposed Preferred Alternatives’. The discretionary
evauation criteria used during the second tier upland disposdl site screening are outlined bel ow, with more
detailed discussion in section 4.7.2.

Existing Ste Uses

Of the 11 potentid dtes, only one, WSM-01, isan active landfill. Thisdgteis currently being impacted by
ongoing disposa activities, so the disposal of dredged materid at the Site would not greetly change the
current land use. WSM-01 issurrounded by astate forest on three sides, with residences and undevel oped
land abutting the other.

Fiveof thestes, EBR-02, PLA-02, BRK-02, WOB-11, SAG-05 and PEA-O1 are either inactive or
closed landfills. These Stes are not pristine, having dready been impacted by previous digoosd activities.
The streets leading to them have been used by heavy trucks during past disposal use, SO truck accessis
relatively good. SAG-05 is an exception, because at this ste, trucks would need to negotiate resdentia
roads. Most of the stes are in commercid and industrial areas, with someresdencesnearby. Threedites,
EBR-02, PEA-01, and SAG-05, have abutting residences. PLA-02 also has cranberry bogs northwest of
the Ste.

There are four Sites that would be new disposal areas, SLM-06, WEY-13, PLY-11/12, and MDL-06.
Both SLM-06 and WEY -13 are active quarriesin industria areas, with someresidencesnearby. MDL-06
is mostly covered with cropland, and there are residences that abut to the north. PLY-11/12 is an
undevel oped wooded site, with residences abutting the south Side of the Site.
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Table 4-6: Potential Upland Disposal Site Characteristics
SitelD Site Name City Present Distance Capacity® Cost 12
Site Usage from (cy) ($lcy)
Gloucester
(mi)

SLM-06 Bardon Trimount Quarry | Salem active quarry 16 849,400 $60-117
EBR-02 Northern Disposal BFI E. Bridgewater | inactivelined landfill 42 711,100 $60- 137
WOB-113 Woburn Landfill Woburn unlined inactive 31 500,000 $60 - 130
WSM-01 Westminster Landfill Westminster active lined landfill 68 282,700 $60 - 134
WEY-13° Bates Quarry Weymouth active quarry 44 189,600 $60 - 169
PLA-02 Plainville Landfill Plainville inactive lined landfill 60 172,800 $60 - 217
PLY-11/12 | MHD ROW Parcel Plymouth undevel oped woods 47 124,400 $60 - 238
MDL-06 DFA Middleton Colony Middleton open field 20 51,400 $60 - 238
BRK-027 Brockton Landfill Brockton unlined inactive 52 42,500 $60 - 333
SAG-05* Saugus Landfill Saugus inactive landfill 40 29,600 $60 - 403
PEA-01° NESWC Ash Landfill Peabody inactive landfill 25 10,900 $60 - 683

! Cost includes dewatering, hauling, landfill construction and monitoring (does not include dredging)

Costs are for the creation of anew landfill or landfill areain accordance with MA Solid Waste Management Regulation guidelines.

2 Cost for using UDM as grading/shaping material in active and inactive landfillsis approximately $60/cy
% Landfill to be closed in 2 years per an administrative consent order
4 In process of closing. UDM not needed for closure.
5 Viable quarrying likely for the duration of the DMMP (20 yrs). Ponds (wetlands) present throughout quarry.
% No longer accepting material

" Landfill is closed
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Groundwater

To avoid potential impacts to groundwater, sites located atop important groundwater resources were
eliminated. Sites located within the Zone Il (Zone of Contribution) of a public water supply well, within an
Interim Wellhead Protection Area (IWPA), or within a Sole Source Aquifer failed the initial screening, in
accordance with the Massachusetts Site Assignment Regulations for Solid Waste Facilities (310 CMR 16.00).
None of the potential disposal sites arelocated aboveaZonell, IWPA, or Sole Source Aquifer. The locations
of potentialy productive and other aquifers a or near the site were considered in the discretionary screening.

To further minimize the potential for the disposal of dredged materials to impact groundwater, the Site
Assignment Regulations require that the disposal area be at least four feet above groundwater. At asitethat
has a shallower groundwater table, the disposal facility can be engineered so that there is at least 4 feet
between the lower-most liner and the high level of groundwater.

As indicated above, any new disposal facility used or built would be lined to keep any leachate from the
dredged materid from coming into contact with groundwater. For unlined landfills, additional testing of
sediments would be needed to determine if UDM leachate poses a threat to groundwater. Groundwater
sampling via monitoring wells and laboratory analysis of the groundwater samples would be conducted to
confirm that leaks into groundwater have not occurred.

Sites SLM-06, EBR-02, and WEY-13 have shalow depth to groundwater (< 4ft.) and, therefore, risk of
groundwater contamination at these siteswould be greatest (The two quarry sites, SLM-06 and WEY -13 are
excavated pits and, therefore, are actualy bel ow the groundwater table).

Surface Water and Wetlands

While disposal of dredged materia into freshwater wetlands is not absolutely prohibited, it would be difficult
to obtain a permit for such an activity. For this reason, candidate upland disposa sites that are wholly or in
large part covered with wetlands were eliminated from further consideration. However, sites that contain a
minimal amount of wetlands were not, because disposal site design could avoid impacts to the wetlands.
However, sites that do not contain any nearby wetlands would obvioudly be preferred over sites that are
adjacent to wetlands.

Wetlands wereidentified through the use of U.S.G.S. Topographic Maps and the National Wetlands Inventory
(NWI) mapping devel oped by the U.S. Fish and Wildlife Service. The NWI maps only identify and described
relaively large wetlands (>5 acres), so other, smaller wetlands and vernal pools may be present at these sites.
A site-specific field delineation would be required to define the regulatory limits of these wetlands.

All the potential disposal sites either contain or abut wetlands. The entire western perimeter of the BFI
Landfill in East Bridgewater (EBR-02) is a shrub/scrub and forested wetland. The Ipswich River runs
through the Middleton Colony Parcel (MDL-06). The southwest quadrant of the Brockton Landfill (BRK-02)
contains aforested shrub/scrub wetland. The remaining eight sites either have small, isolated wetlands on site
or have wetlands near the property borders.
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Ste Accessibility

Many of the potential upland disposal Sites are existing active or inactive landfills or quarries and, therefore,
access to the sites has been improved over the years to accept trucks carrying solid waste or raw materials.
Three of the inactive landfills (SAG-05, BRK-02, EBR-02) are accessed by residential roads, which is less
preferred over sites that are accessed by roads that are engineered for industrial use (e.g. wide lanes,
shoulders, multiple lane, gentle curve radii and sufficient lines of sight).

Intermsof distance from Gloucester Harbor, SLM-06 isclosest, whileWOB-11, PEA-01, MDL-06 and SAG-
05 are dl within 20 miles. The remainder of the sites are beyond 20 miles, with WSM-01 the farthest away
(48 mi).

Physical Area of Impact

The estimated footprint of UDM disposd at the potential disposal sites (Table 4-5) was estimated based on
the existing topography of the land and engineering criteria established in the Commonwedlth’s Solid Waste
Management Regulations. To receive 300,000 cy of UDM, disposa footprintsfor sitesPLY-11/12, MDL-06,
BRK-02, WOB-11, SAG-05 and PEA-01 would need to be 10 acres or less. Site EBR-02 would have the
largest disposal footprint (48 ac). The quarry sites, SLM-06 and WEY -13, have expected disposal footprints
of 18 and 14 acres, respectively. However, becausethey are pits, these footprints could be lessened depending
on fina engineering.

Duration of Potential, Adverse Impacts

Long term adverse impacts would be greatest at the new disposal sites. SitesMDL-06 and PLY-11/12 are
both undevel oped parcels and would have the potentia for the longest adverse impacts.

Present Habitat Types

Sites within or near productive, diverse, and undisturbed habitats are least preferred over sites with habitats
that have been disturbed. Sites within existing or inactive landfills or quarries have undergone habitat
disturbance already and, therefore, are preferred over sites such as MDL-06 and PLY-11/12, which are
relatively undisturbed and undeveloped parcels of land.

To keep threatened and endangered species from being affected by the disposal of dredged material, sites
containing their habitatsfailed the exclusionary screening. The Bardon Trimount Quarry (SLM-06) istheonly
site containing rare or endangered species habitat that was not eliminated, because the species of concernis
located in the northern perimeter of the site, removed (400 feet) from the disposal areaitself. The habitat
covers approximately 5% of the entire property.

Of the remaining 10 sites, only one, PLY-11/12 has arare, threatened or endangered species habitat, nearby.
This habitat is located 0.25 miles away.
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Existing Terrain (suitability for diking)

A disposa site for UDM can be engineered for practically any site conditions. However sites that are level
or sites with existing topography that could easily contain dredged material (e.g. quarries, borrow pits) are
preferred. As such, the quarry sites, SLM-06 and PLY-11/12, would be most effective in containing the
dredged material because of the minimal need for dike/embankment creation. The existing landfills contain
moderate to steep dopes, so additional side dope stabilization would need to be engineered.  Of the two
undeveloped sites (MDL-06 and PLY-11/12) the PLY-11/12 site contains Sopes in excess of 8%.

Flood Plains

Five of the 11 potential disposal sites are wholly or partialy within the 100-year flood plain. These are PLA-
02, WEY-13, BRK-02, MDL-06, and EBR-02. All others are outside of the 100 and 500-year flood plain.

Agricultural Use

Two of the sites, BRK-02 and MDL-06 contain prime agricultural soils. All others do not contain prime
agricultura soils, although PLA-02 and EBR-02 are within 500 feet of prime agricultura soils.

Adjacent Land Use

Sites in industrial or commercia areas are preferred over those in residential, agricultural, or recreationa
areas. Eight of the 11 sites are near residential, agricultural or recreational areas. Sites WOB-11, PEA-01
and SLM-06 are within industrial or commercia areas.

Portions of BRK-02, EBR-02, and SLM-06 are listed as Protected and Recreational Open Space, according
to MassGIS. The first two sites were recently active landfills, so it is likely that the wilderness areas have
already been impacted. At SLM-06, it isthe area of the quarry that is listed aswilderness area, although the
steiszoned asindudtria, and large scale quarry activities have been going on for some time. Several other
sites have undevel oped regions of the property where there may be potentia for recreationa activities such
as hunting or fishing. These sitesinclude PLY-11/12 and SAG-05.

Several sites abut protected and recreationa lands. FRV-02 and WSM-01 are both active landfills situated
next to state forests. MDL-06 abuts protected open space. These areas could potentialy be negatively
affected by disposal activities.

Facility Foundation Conditions
All siteshave good foundation conditionsfor accepting UDM , except the Woburn Landfill (WOB-11), which

has moderate foundation conditions. However, these conditions are not insurmountable with proper
engineering.
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Odors/ Dust / Noise

Disposal sites that are close to residential, recreational, and tourist areas could be negatively affected by the
odor, dust and noise created from a UDM disposal operation. Similar to the Land Use criteria discussion
above, sites WOB-11, PEA-01 and SLM-06 would be preferred over the other eight sites because they are
located in commercid or industria aress.

Local, Regional, State Plans

Sites that, according to local, regiona and state plans, are planned for continued use as disposal areas are
preferred over sites that are not plannedfor use asdisposal areas. Therefore, sitesthat are active landfills or
quarries would be preferred over inactive sites or undevel oped land.

Ability to Obtain Permits

Because active landfills are currently operating with permitsto dispose of certain materias (solid waste, ash),
these sites would likely be the easiest for which to obtain the necessary state and local approvals (permits).
It would be more difficult to obtain permits for inactive landfills because these sites were likely closed for
environmental reasons. Undeveloped sites (raw land) such as MDL-06 and PLY-11/12 would likely be the
most difficult to permit because of the stringent state and local regulations and policies for landfill Siting. The
ability to obtain a permit for a quarry sites (e.g. SLM-06 and WEY -13) is unknown, because the use of
abandoned quarriesfor disposal of UDM has not occurred in Massachusetts. One of the key permitting issues
is groundwater contamination because the UDM would be placed below the groundwater table, thereby
potentialy introducing contaminants to the groundwater.

Cost

Costs for disposal of UDM at the potential upland disposa sites would vary depending on the intended use
of the material. For example, the cost for disposal of UDM that would be used as grading/shaping material
for landfill closure purposeswould belessthan if the UDM were placed asamonofill at alandfill or raw parcel
of land. There would be significant engineering measures needed for a monofill, smilar to those used for
congtruction of a solid waste landfill.

The landfills in Table 4-6 were contacted to determine their status, willingness to accept UDM, and the
estimated cost for disposal. The cost for disposa of UDM as grading/shaping materia will vary from site to
site, but in general would be about $60/cy (excluding dredging). This cost encompasses dewatering ($20),
hauling ($15), and tipping fees ($25) at the landfill. The lower cost for disposa as grading/shaping material
versus solid fill is due to the fact that grading/shaping materia is a commodity that is necessary for daily
landfill activity or closure whereas disposal of large quantities of UDM uses up valuable landfill spacethat is
reserved for solid waste.

Digposal of UDM at alandfill or undevel oped parcel would be much higher because of the many engineering,
monitoring and permitting requirements (see cost breakdown in Appendix C) associated with the creation of
a new landfill or landfill cell. These costs range from $117 to $683 per cubic yard (Table 4-5) . The least
expensive is SLM-06 ($117/cy) and the most expensive is PEA-01 ($683/cy). The consgtruction of a new
facility is generally more expensive than using anactive landfill, dueto the extra costs required to site, permit,
build, monitor, and close the landfill (see Appendix C for itemized costs). Economies of scale also make
building afacility at a small site, with minimal capacity, cost more on a unit cost level than alarger facility.
This is in part because the same siting and permitting process is required for dl sites. Berm height also
becomes more economical with larger volumes, therefore, disposal of larger volumes results in a lower unit
cost.
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Historic and Archaeological Resources

Thereare no disposal sitesthat contain archaeological sites, but thereisone sitethat islisted ashistorical. The
active quarry itself at SLM-06 islisted asan historic site. If the Siteisused asadisposd Site, the quarry would
be at least partidly filled.

PLA-02 and WSM-01 both have archaeological sites abutting their properties. WEY -13 abutsahistoric site.
All of these abutting historic and archaeologica resources have likely aready been impacted by the active or
recent disposal and quarry activities at these potential disposal sites.

4.7.5 ThePreferred Upland Disposal Sites

Upland disposal sites with respect to the discretionary criteria have been evaluated. Asaresult of the upland
disposa site analysis, it has been determined that none of the 11 potential upland disposal sites would be
considered preferred alternativesfor disposal of UDM from Gloucester Harbor. Although someof the 11 sites
have greater merit than others, none of the sites, either alone or in combination, satisfy the goals of the
DMMP. There are severad environmental, logistical, and cost constraints that make upland disposal an
infeasible aternative. Among them are:

1 There is no dewatering site available for the temporary stockpiling and dewatering of UDM. A
dewatering site is a mandatory element of the upland disposal process.

2. The cost for disposal of large quantities of UDM at landfillsis relatively high - about 7-10 times the
cost of traditional open water disposal and about three times the cost of CAD disposa. The $117/cy
cost assumesthat al 330,000 cy of UDM would be disposed of at once, or at least within areasonable
time frame, so the unit cost for disposal of smaller, isolated projects could be even higher. For
example, if amarina owner were to perform 10,000 cy of maintenance dredging (which istypical of
dredging projects in Gloucester) and dispose of the materid at an upland site (assuming a dewatering
dgte is available), the total cost of the project would be at least $1.1 million. This capital outlay is
beyond the financial capacity of most facilities in the Harbor.

It appears that disposal of smdl quantities of UDM at landfills that require grading/shaping material
would be viable, but only if a dewatering site is available. The cost of this type of disposa is
comparable to CAD disposd, but the lack of a suitable dewatering site makes this infeasible at this
time.
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3 Massachusetts DEP regulations and policies for handling of dredged material, and landfill siting,
engineering, and operations are very restrictive. The likelihood for obtaining a permit to Site a new
landfill, or activate a closed landfill islow and even if a Site were to become permitted, it would take
5-7 yearsto achieve al the necessary approvas. While a large-scale facility sited on that schedule
could potentidly accommodate the outyear dredging projects, the 5-7 year permitting schedule does
not accommodate the 0-5 year dredging need.

DEP is severely restricting the period of time that inactive unlined landfills can be in operation for
providing placement of grading and shaping material used for proper capping and closure. Thetypica
timeframe for thisis 2 years, which essentially renders the use of these sites unacceptable for the
Gloucester DMMP.
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